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<S) Interior member for vehicles and method for Its manufacture. 

(S) An imoroved interior member for vehicles which includes a substrate containing a reinforcing fiber mat witti a 
ptrmeated therethrough and a surface .ayer in«egral.y tormed on thes^T.e amount of 
me Scyanurate is so determined that the density of the polylsocyanurate in said substrate is 1.0 to 1* 
?meTa?n2^e density of the same poiyisocyanurate in its free foaming state. The surface layer may 
Sde aTatric a resilientlLn and a thermoptestic resin sheet in layers, or aft ^ernatfvely may «n^e non- 
plastic as an outer layer and foamed plastic as an Inner layer. A method for manufacturing the above 
interior member for vehicles is neither complicated nor costly. 

Fig. 1 
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INTERIOR MEMBER FOR VEHICLES AND METHOD FOR ITS MANUFACTURE 



Technical Field 

This invention relates to an improved interior member for vehicies and also to a method for its 
s manufacture. 



Background Art 

70 The interior member is required for absorbing a shock to a driver or a passenger, for maintaining a 
good surface feeling to the touch and appearance and furthermore for ornamental purposes. It is, for 
example, used for a knee pad 10 and an instrument panel 11 both shown in Fig. 6 as well as for door trim, 
quarter trim, a console lid, a center pillar, a pillar garnish or the like. 

The interior members generally used are: (1) one composed of only rigid plastic with proper surface . 

16 patterns; (2) one including layers of semhrigld polyurethane foam (so-called spray skin foam), a surface film 
formed by transferring from the coated die surface on the die and a metal insert layer; (3) one made of rigid 
plastic with fluffed surface; (4) one including a rigid plastic substrate covered with a plastic surface film; and 
(5) one including layers of a metal insert, semi-rigid polyurethane foam and a plastic surface film. An 
example of the interior member widely used is shown in Fig. 7, in which a cushion pad 14 is formed 

20 between a metal insert (a steel plate) 12 and a surface layer 16. This metal insert 12 is used for absorbing 
impact, as in a knee pad, and for maintaining its shape, as in a console lid. 

The above interior members, however, have the following problems. As for the members (1), (3) and 
(4), especially for the member (1), the surface feeling is wrong, lacking softness. Moreover, the manufactur- 
ing processes, especially that for surface preparation, of the members (3) and (4) are rather complicated. As 

25 for the members (2) and (5), the metal insert increases the weight and cost of the interior member, and it 
takes much time to form polyurethane foam. 

Since an instrument panel often has leather like grained patterns, other interior members of the vehicle 
such as a pillar garnish are desired to have the same patterns. The prior art interior members for the pillar 
garnish or the like, however, can obtain only indistinct grained patterns. 

30 A fabric is generally used as a surface material for seats of a vehicle because of its good surface 
appearance and feeling. In order to totally coordinate the interior parts of the vehicle, a pillar garnish uses 
an interior member, made of a surface layer, and a rigid plastic substrate, where the surface layer is 
composed of the fabric surface and flexible polyurethane foam. This member, however, has problems: it 
takes time to integrate the surface layer to the substrate; and, because the surface layer prevents vacuum 

35 forming, the member can be applied only on interior parts with a simpler shape, Therefore, total decorative 
coordination of various interior parts is difficult 



Disclosure of Invention 

40 

The invention as claimed Is intended to remedy these drawbacks. According to the invention, an interior 
member for vehicles includes a substrate containing a reinforcing fiber mat permeated with a 
polyisocyanurate, and a surface layer integrally formed on the substrate. Here, the polyisocyanurate is 
produced by polyoi and polyisocyanate reacting in the presence of a trimerization catalyst This material is 

45 characterized in that the density of the polyisocyanurate in the substrate is 1 .0 to 1.9 times as much as the 
density of the same polyisocyanurate in its free foaming state. The surface layer may include non-foamed 
plastic as an outer layer and foamed plastic as an inner layer, which are formed by melting a plastic powder 
in a heated mold. Alternatively the surface layer may include layers of a fabric, a resilient foam and a 
thermoplastic resin sheet 

50 The manufacturing method of the interior member of the invention induds the steps of: 

(a) laying a desired surface layer in a cavity of a mold; 

(b) placing a reinforcing fiber mat onto the surface layer, 

(c) pressing the surface layer and the reinforcing fiber mat in the mold; 
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(d) injecting raw material for obtaining a polyisocyanurate into the cavity of the moid, the raw material 
including a trimerization catalyst a polyol and a polyisocyanate, the amount of the injected raw material 
being so determined that the density of the obtained polyisocyanurate is 1.0 to 1.9 times as much as the 
density of the same polyisocyanurate in its free foaming state; and 

5 (e) demolding an integrally-molded interior member from the mold after the completion of the 

reaction of the raw (polyisocyanurate) material. 

Since the substrate of the interior member of the invention consists of a reinforcing fiber mat permeated 
with polyisocyanurate, the interior member can be decreased in weight than a conventional interior member 
whose substrate contains a heavy metal insert For example, a knee pad of this invention is a half weight 

to compared with conventional one. Furthermore, it is possible to decrease a thickness of the substrate 
because of its sufficient strength. 

The density of the polyisocyanurate in the substrate is 1.0 to 1.9 times as much as that in its free 
foaming state. Thus, the substrate possesses both appropriate rigidity and sufficient strength. Namely, it 
normally maintains the shape of the interior member, but deforms in response to an impact and collapses in 

75 response to an especially great impact so as to absorb or decrease the impact for protecting a driver or a 
passenger. 

Since having low viscosity in the initial state of the reaction, the polyisocyanurate material injected into 
the mold can easily and homogeneously permeate the reinforcing fiber mat Therefore, the substrate of this 
interior member contains uniform properties. While curing the polyisocyanurate material to form a substrate, 

20 a surface layer and the substrate are integrally-molded by the adhesive effect of the polyisocyanurate itself 
and, as occasion demands, by an adhesive applied on the surface layer. Thus, the process of manufactur- 
ing the interior member is neither complicated nor costly. 

The good surface appearance and feeling is obtained by covering the substrate with an appropriate 
surface layer. When the surface layer consists of non-foamed plastic as an outer layer and the inner layer 

25 of foamed plastic, the good surface feeling is obtained by its outer layer and the softness is obtained by its 
inner layer. Since these layers are formed by melting plastic powder in a heated moid, it can easily have 
clear and fine grained patterns on its surface by applying the patterns in the mold. When the surface layer 
consists of layers of a fabric, a resilient foam and a thermoplastic resin sheet the good surface appearance 
and feeling is obtained by the fabric and the resilient foam. The thermoplastic resin sheet makes it possible 

30 to vacuum-form the surface layer. Thus, an interior member of a vehicle having a complicated shape can be 
also formed without difficulty. Since the thermoplastic resin sheet is used as the innermost layer, it prevents 
the polyisocyanurate material from permeating the resilient foam of the surface layer, thus preventing the 
good surface feeling from deteriorating. In either compositions of the surface layer, it is possible to totally 
coordinate the interior parts of a vehicle. 

35 Accordingly, the interior member of the invention has good surface appearance and feeling to the touch, 
is lightweight and whose manufacturing method and construction is less complicated and manufacture is 
less costly, it is thin and can have dear and fine surface patterns, such as leather like grain, realizing the 
decorative interior parts of a vehicle that are totally coordinated. 

40 

Brief Description of Drawings 

The invention may be best understood by referring to the following detailed description of preferred 
embodiments and the accompanying drawings, wherein like numerals denote like elements and in which: 
45 Fig. 1 is a sectional view of an interior member in a first embodiment of the Invention; 

Fig. 2 is a sectional view illustrating a process for manufacturing the interior member in the first 
embodiment 

Rg. 3 is a sectional view illustrating another process for manufacturing the interior member in the first 
embodiment 

so Rg. 4 is a sectional view of an interior member in a second embodiment of the invention; 

Rg. 5 is a sectional view of an interior member in a third embodiment of the invention; 
Rg. 6 is a side view of the inside of an automobile; 

and 

Rg. 7 is a perspective view of a prior art knee pad, with the section. 
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Best Mode for Carrying Out the Invention 

Hereafter preferred embodiments of the invention will be described in detail according to the attached 
drawings. 

5 Fig. 1 is a sectional view of an interior member 20 in a first embodiment which consists of a substrate 
22 and a surface layer 24. The substrate 22 is formed by permeating a poly-isocyanurate through a 
reinforcing fiber mat 23. The poly-isocyanurate is obtained by the reaction of a polyol and a polyisocyanate 
in the presence of a trimerization catalyst The amount of the polyisocyanurate is so determined that the 
density of the poryisocyanurate in the substrate is 1.0 to 1.9 times as much as that in its free foaming state. 

to The trimerization catalyst used may be any of a carboxyiate, a tertiary amine, a base or alkaline 
inorganic salt a phosphine and a quaternary ammonium salt The carboxyiate is. for example, an alkali 
metal salt a lead salt or an iron salt of carboxylic acid. The tertiary amine is. for example, a triaikylamlne or 
a dialkylaminoalkylphenol. The inorganic salt is. for example, potassium hydroxide or sodium carbonate. 
The phosphine is, for example, an alkali metal alcoholate or triethyl phosphine. Especially, the alkali metal 

15 salt of a carboxylic acid containing 1 to 18 carbon atoms or the quaternary ammonium salt Is preferable. 
Dibutyttin dilaurate can be used as a subsidiary catalyst 

The polyol used may be any of ethylene glycol, dietrrylerte glycol, neopentyl glycol. 1,6-hexanediol, 1 .4- 
butanediol, 1,4-cydohexanedimethanol. glycerol, trimethylolpropane and pentaerythrttol. A polyester polyol 
or a polyether polyol prepared from the above polyols can also be used as the polyol. 

20 The polyisocyanate used may be one or more selected from the group consisting of an aliphatic 
polyisocyanate, an alicyclic polyisocyanate and an aromatic polyisocyanate. The aliphatic polyisocyanate Is. 
for example, hexamethylenediisocyanate. The aBcyclic polyisocyanate is, for example. 
isophoronediisocyanatB. The aromatic polyisocyanate Is, for example, tolylenedllsocyanate (TDI), diphenyl- 
methanediisocyanate (NIDI), naphthylenediisocyanate or xyiilenediisocyanate. Especially the aromatic 

25 polyisocyanate such as TDI or MDl is preferable. The aromatic polyisocyanate may be used as crude TDI, 
crude TDI (polymethylenepolyphenylisocyanate) or modified MDl (carbodlimide modification or polyol 
modification). The amount of the polyisocyanate used is 250 to 3.000-preferably 1.500 to 2,500-cn an 

isocyanate index. . _ . 

The reinforcing fiber mat 23 preferably contains long glass-fibers, averaging 15 through 20 microns 
(urn) in average diameter and over 50 mm in average length. This reinforcing fiber mat 23 may be used in 
one sheet or in plural layers according to a target thickness of the substrate-22. A subsidiary reinforcement 
by such strong fibers as carbon-fibers or Kevler fibers (trade name of DuPont) can be used together with 
the ordinary glass fiber mat in parts requiring greater strength. 

The amount of the polyisocyanurate to be permeated through the reinforcing fiber mat 23 is so 
determined that the density of the polyisocyanurate in the substrate 22 is 1.0 to 1.9 times as much as the 
density of the same poryisocyanurate in Hs free foaming state. Here, free foaming refers to foaming which 
does not occur in a closed mold and in which the polyisocyanurate is not permeated in the reinforcing fiber 
mat The density of the polyisocyanurate in the substrate 22 Is calculated as 

(weight of the polyisocyanurate)/(clearance volume between fibers of the reinforcing fiber mat). 
In calculating the density, the weight of the polyisocyanurate is equal to the total weight of raw material 
injected in the mold for obtaining the poryisocyanurate between the reinforcing fiber mat 23. The clearance 
volume between fibers of the reinforcing fiber mat 23 is. for example, calculated as follows. 

First the weight x of a vessel containing water is measured. Then measured is the total weight y when 
a reinforcing fiber mat A of a certain size is suspended in the water. The volume v1 of the reinforcing fiber 
mat A is calculated from Its outside dimensions. The total volume V1 of a reinforcing fiber mat 23 used for 
the interior member 20 of a vehicle is calculated from its outside dimensions, the engineering drawings or 
the dimension of the substrate 22. The volume z occupied by fibers in the reinforcing fiber mat A is 
acquired by an equation z =» (y - x)/dc where do is the density of water and is equal to unity. The clearance 
volume v2 between fibers of the reinforcing fiber mat A is found from an equation v2 = v1 - z. As a result 
so the total clearance volume V between fibers of the reinforcing fiber mat 23 used for the interior member 20 
of a vehicle is calculated by an equation V = v2«V1A/1. 

Taking account of Its moldabiOty and decorative effects as an interior member 20 of the vehicle, the 
composition of the surface layer 24 is selected from: a plastic sheet such as polyvinyl chloride resin; a 
sheet of plastic foam; laminated layers of a fabric and a plastic film; and laminated layers of a fabric, a 
55 sheet of plastic foam (flexible polyurethane foam Is an example) and a plastic film. 

Examples of the composition of the polyisocyanurate material are shown below. Here, "part" refers to 
weight and MW stands for a molecular weight 
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Example 1 Polyol: polyether polyol prepared from glycerol 
functional groups 3 
MW 3,000 

100 parts 

5 Polyisocyanate: modified MDI 
free NCO contained 29% 
239 parts 

Trimerization Catalyst potassium octylate 

0.3 part 

io Isocyanate Index: 1,650 

Example 2 Polyol: polyether polyol prepared from ethylene glycol 
functional groups 2 
is MW 3.000 
100 parts 

Polyisocyanate: modified MDI 
free NCO contained 29% 

187 parts 

20 Trimerization Catalyst potassium octylate 
— .0.3 part 
Isocyanate Index: 2,000 

25 Example 3 Polyol: polyether polyol prepared from glycerol 
functional groups 3 
MW 1,500 
.100 parts 

Polyisocyanate: modified MDI 
30 free NCO contained 29% 
420 parts 

Trimerization Catalyst potassium octylate 
0.1 part 

Subsidiary Catalyst dibutyltin dilaurate 

35 0.1 part 

Isocyanate Index: 1,500 

Various properties of the substrate 22 using the polyisocyanurate material of Example 1 are shown in 
40 Table 1. 



6 



0 259 810 



Table 1 



Density of Substrate 
(g/cra3) 


1.15 


1.18 


1.22 


1.30 


Content of Reinforcing 
Fiber Mat* (weight %) 


0 


12.7 


36.9 


57.7 


Density of Polyiso- 
cyanurate in Substrate 
=A (q/cm^) 


1.15 


1.08 


0.91 


0.73 


Density of Polyiso- 
cvanurate in Free 
Foaming=B (g/cm 3 ) 


0.6 


0.6 


0.6 


0.6 


a/b 


1 -91 


1 .81 


1 .51 


1 .22 


M t~\/~\ 1 1 1 11 e Ran/? ^ nrr 
nUUUJLUo Oi. DcUUlllvj 

Elasticity (104kg/cm2) 


1.8 


4.0 


5.6 


7.5 


Bending Strength 
(kg/cm*) 


650 


1 ,200 


1 ,800 


2,400 


Tensile Strength 
(kg/cm 2 ) 


430 


600 


1,000 


1 ,500 


Elongation (%) 


5 


3 


2 


1 


Izod Impact Strength 
with Notch (kg-cm/cra) 


8 


20 


38 


45 



* The fiber mat is a continuous strand mat of 
long glass fibers. 

Processes for manufacturing the above Interior member 20 for a vehicle in the first embodiment are 
explained according to Figs. 2 and 3. 

Fig. 2 is a sectional view showing one process for manufacturing the interior member 20. A mold is 
composed of a lower mold half 33 and a upper mold half 31 having an inlet 35. The lower mold half 33 and 
the upper moid half 31 have cavity faces so as to form a cavity in which an interior member 20 is shaped 
when closing the lower mold half 33 with the upper mold half 31. 

First the surface layer 24 is laid In the cavity of the lower mold half 33. This lower moid half 33 may be 
pre-heated to 60 through 80°C. Second, the reinforcing fiber mat 23 is placed onto the surface layer 24. 
Alternatively, the fiber mat 23 can be attached under the upper mold half 31 by adhesive tape. The 
reinforcing fiber mat 23 may be previously made in a desired shape before it is set on the lower mold half 
33, or a plain fiber mat 23 may be placed on the lower mold half 33 to be given the shape by the lower 
mold half 33 and the upper mold half 31. Necessary hooks or fasteners for attaching the interior member 20 
to the vehicle body are set in this stage at appropriate positions. Third, the lower mold half 33 is sealed with 
the upper mold half 31 so as to compress the surface layer 24 and the reinforcing fiber mat 23. Fourth, raw 
material for obtaining polyisocyanurate is injected from the inlet 35 into the cavity of the dosed mold. Here, 
the material includes a polyol, a polyisocyanate and a trimerization catalyst A specific type of injection 
nozzle 37 can be utilized in which the polyol and the polyisocyanate may be separately led and shot into 
each other under high pressure at the inlet 35 so as to be injected simultaneously. At that time, if the 
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oressure within the cavity is reduced to 250 to 350 mmHg. the flow of the polyisocyanurate matenal is not 
SedTy the pressure in the cavity. Thus, the materia, can be uniformly and I homogeneously 
pZeSd Srough me reinforcing fiber mat 23 so as to obtain an interior member 20 with a complicated 
shape or a thin interior member 20. m^^h, n f th« 

The amount of the polyisocyanurate material injected is so determined that the density of me 
polyisocyanurate obtained by the reaction in the cavity is 1.0 to 1.9 times as much as the density trf the 
^me^yisocyanurate in its free foaming state. For example, if the density of the Poly-socyanu^ ln rts 
ST fJamlgsS is 0.6 gfcn* the amount is determined to obtain 0.6 to 1.14 fl/cm* of the dan^tyof the 
polyisocyanurate in the cavity. To be concrete, the amount of the polyisocyanurate matenal Injected Is 

calculated simply by , , ■ . 

(density of the polyisocyanurate materialise total clearance volume between fibers of the reinforcing 

T^S'socyanurate material injected Into the cavity is then homogeneously permeated through the 
reinforcing fiber mat 23 and cured by catalysis of the trimerization catalyst of *e n^ria^ so as to form a 
S ubstrate22 while the surface layer 24 adheres to the substrate 22. lastly, the integrally-molded mterior 

m * m Tte wiSitTthe^iper mold half 31 itself is enough for a locking pressure on sealing the lower mold 
half 33. Even if damping of the upper mold half 31 is necessary, an ordinary Injection pressure (usuafly 
under 2kg/cm*> Is sufficient for the clamping pressure. To strongly adhere the surface layer 24 onto the 
substrate!* an adhesive may be applied on the surface layer 24 before the porytsocyanurate in^ 
The adhesive may be any of an urethane adhesive, an epoxy adhesive and an acrylic adhesive. In the first 
embodiment, required time period from the injection time of the polyisocyanurate material to the demoldmg 
time of the obtained interior member 20 is 30 to 60 seconds. ■ 

Fta 3 is a sectional view showing another process for manufacturing the above intenor member 20 of 
the first embodiment A mold consists of a lower mold half 33a having holes 33b for m^ngavacuum. and 
an upper mold half 31a Since the process according to Fig. 3 is almost the same that a^rd.ng to Rg. 
Jhereonly a brief explanation is given. Rrst, a surface layer 24a is vacuum-formed in the tower mold half 
aaT^nd. a reinfoSng fiber m* 23a is placed on the surface layer 24a. 
a polyisocyanurate is injected by an injection nozzle 37a Fourth, the lower mold half 33 >*. 

upper mold half 31a so as to complete the reaction of the matenal Ustiy an 'r™*^™ 
member 20 is demolded. The Injection of polyisocyanurate matenal may follow the closing of me lower 
mold half 33a by the upper mold half 31a depending on the reaction speed and the process facilities. 

A second embodiment is now described according to Fig. 4. 

Fig. 4 is a sectional view of a pillar garnish as an interior member 40 according to the .nvendorutt 
consist of a surface layer 42 and a substrate 48. where the surface layer 42 includes foamed ptes£ 
as an outer layer 44 and foamed plastic as an inner layer 46. These two layers 44 and 46 are made of the 
same or different resin (for example, flexible polyvinyl chloride resin or its copolymer) and are fomied by 
melting plastic powder in a heated mold. Generally, the thickness of the non-foamed plastic layer 44 taOS 
to 0.5 mm and mat of me foamed plastic layer 46 Is 2.0 to 3.0 mm. The degree of foaming of me foamed 
plastic layer 46 is determined according to its properties and me shape or variety of me intenor member 
40 A process of manufacturing me surface layer 42 is briefly descnbed. 

A toxoid having desirod patterns such as learner like grain is preheated. Plastic P^ ^ing 
me non-foamed plastic layer 44 Is placed In me lower mold and the lower mold is men further heated. The 
plastic powder is melted by me heating and men is solidified by deoeadng 

the norHoamed plastic layer 44. Another plastic powder for forming me foamed plastic layer 46 's added on 
the solidified layer 44 and me tower mold is again heated. The plastic powder forms thefoamed plastic 
layer 46 In me same manner as above and thus me surface layer 42 is obtained. The substrate 48 Is men 
formed on the surface layer 42 as in me first embodiment to obtain me pillar garnish 40. 
A third embodiment is now described according to Fig. 5. 

Rg 5 is a sectional view of another pillar garnish 50 as a third embodiment of an interior member 50 erf 
the invention. The interior member 50 also consists of a surface layer 52 and a sub^e54. as mthe 
second embodiment But me surface layer 52 includes layers of a fabnc 56. a resilient foam 58 and a 
thermoplastic resin sheet 60. They are laminated with an adhesive or are P^-fo"ned b y h^ t meWng of 
the resilient foam 58. The surface layer 52 is shaped in a desired form by heating so as to soften the 
thermoplastic resin sheet 60. thus allowing vacuum-forming in me mold. Good surface appearance and 
feeling is obtained by me fabric 56 and the.resilient foam 56. Since the thermoplastic resin sheet 60 to used 
as me innermost layer, it prevents me polyisocyanurate material from Permeating into 
of me surface layer 52. thus preventing me good surface feeling from detenorabng. Using me thermoplastic 
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resin sheet 60 makes It possible to vacuum-form the surface layer. Namely, an interior part of a vehicle 
having a complicated shape can be also formed without difficulty. The resilient foam 58 may be flexible 
polyurethane foam, and the thermoplastic resin sheet 60 may be a polyurethane film which can easily 
adhere to the polyisocyanurate. The substrate 54 is the same as that of the first embodiment. 

Although the invention has been described with reference to specific embodiments thereof, it will be 
apparent that numerous changes and modifications may be made therein without departing from the scope 
of the invention. It is, therefore, to be understood that it is not intended to limit the invention to the 
embodiments shown but only by the scope of the claims which follow. 



Claims 

1 . An interior member for vehicles, comprising: 

a substrate containing a reinforcing fiber mat with a polyisocyanurate permeated therethrough, said 
is polyisocyanurate being obtained by a reaction of a polyol and a polyisocyanate in the presence of a 
trimerization catalyst; 
and 

a surface layer integrally formed on said substrate, 

wherein the density of the polyisocyanurate in said substrate is 1.0 to 1.8 times as much as the density 
20 of the same polyisocyanurate In Its free foaming state. 

2. An interior member for vehicles as claimed in claim 1, wherein said reinforcing fiber mat comprises 
glass-fibers averaging 15 through 20 microns in average diameter and over 50 mm in average length. 

3. An interior member for vehicles as claimed in claim 1, wherein the amount of the polyisocyanate 
used for obtaining said polyisocyanurate is 250 to 3,000 on the isocyanate index. 

25 4. An interior member for vehicles as claimed in daim 3, wherein the amount of the polyisocyanate 

used is 1.500 to 2,500 on the isocyanate index. 

5. An interior member for vehicles as claimed in claims 1, 2 or 3, wherein said surface layer comprises 

non-foamed plastic as an outer layer and foamed plastic as an inner layer, which are formed by melting of 

plastic powder in a heated mold. 
30 6. An interior member for vehicles as claimed in claims 1, 2 or 3, wherein said surface layer comprises 

layers of a fabric, a resilient foam and a thermoplastic resin sheet 

7. A method for manufacturing an interior member for vehicles, comprising steps of: 

(a) laying a surface layer in a cavity of a mold; 

(b) placing a reinforcing fiber mat onto said surface layer, 

35 (c) compressing said surface layer and said reinforcing fiber mat in the mold; 

(d) injecting raw material for obtaining a polyisocyanurate into the cavity of the mold, said raw 

material comprising a trimerization catalyst a polyol and a polyisocyanate, the amount of said raw material 

being so determined that the density of the obtained polyisocyanurate is 1.0 to 1.9 times as much as the 

density of the same polyisocyanurate in its free foaming state; and 
40 (e) demoting an integrally-molded interior member from the mold after the completion of the 

reaction of the raw material. 

8. A method as claimed in claim 7, wherein said reinforcing fiber mat used in step (b) comprises glass- 
fibers averaging 15 through 20 microns in average diameter and over 50 mm in average length. 

9. A method as claimed In claim 7, wherein the amount of the polyisocyanate of said polyisocyanurate 
45 material injected in step (d) Is 250 to 3,000 on the isocyanate index. 

10. A method as claimed in claim 7, wherein said trimerization catalyst used in step (d) is one or more 
selected from the group consisting of a carboxylate, a tertiary amine, an inorganic salt a phosphine and a 
quaternary ammonium salt 

11. A method as claimed in daim 10, wherein said trimerization catalyst is an alkali metal salt of a 
so carboxyiic add containing 1 to 18 carbon atoms. 

12. A method as claimed in claim 7. wherein dibutyltin dilaurate is used in step (d) as a subsidiary 
catalyst 

13. A method as claimed in claim 7, wherein said polyol used in step (d) is one or more selected from 
the group consisting of ethylene glycol, diethylene glycol, neopentyl glycol, 1,4-butanediol, 1,6-hexanediol, 

55 1 ,4-cyclohexanedimethanol, glycerol, trimethylolpropane and pentaerythritol. 

14. A method as claimed in claim 13, wherein said polyol is a polyester polyol or a polyether polyol. 
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15. A method as daimed in daim 7, wherein said potyisocyanate used in step (d) Is one or more 
selected from the group consisting of an aliphatic polyisocyanate, an aficyclic potyisocyanate and an 
aromatic polyisocyanate. 

16. A method as claimed in claim 15 t wherein said aliphatic polyisocyanate is hex- 
5 amethyienediisocyanate. 

17. A method as claimed in claim 15, wherein said alicyclic polyisocyanate is isophoronediisocyanate. 

18. A method as claimed in claim 15, wherein said aromatic polyisocyanate is one of 
tofylenediisocyanate, diphenytmethanedHsocyanate. naphthylenediisocyanate and xylilenediisocyanate. 

19. A method as claimed in daim 7, wherein said mold is pre-heated to 60 through 80°C in step (a). 

70 20. A method as claimed in daim 7, wherein said polyol and said polyisocyanate used in step (d) are 
separately ted and are shot into each other under high pressure at an Inlet of said mold so as to be injected 
simultaneously. 

21. A method as daimed in daim 7, wherein said mold is a closed mold and the pressure of said 
dosed mold is reduced to 250 through 350 mmHg at the injection of said polyisocyanurate material in step 

ts (d). 

22. A method as daimed in daim 7, wherein an adhesive is applied on said surface layer in step (a). 

23. A method as daimed in claim 7, wherein said mold is composed of a lower mold half and an upper 
mold half and the tower moid naif is closed by the upper mold half after the injection of said 
polyisocyanurate material in step (d) so as to complete the reaction of said material in step (e). 

20 
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Fig. 3 
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Fig. 5' 
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